Volume 6, Issue 2, March - April 2017
ISSN No.: 2319-7536
Available Online at www.gpublication.com/crbps
©Genxcellence Publication 2015-19, All Rights Reserved

RESEARCH PAPER

A REVIEW ON IRON SUPPLEMENTS
Abhishek Soni1*, Chandrakant Mod 2,
1

Department of pharmacology, Bhupal Nobles College of Pharmacy Udaipur (Rajasthan) 313001, India.
Email: soniabhishek0101@gmail.com
2
Department of pharmacy, 2 B. R Nahata College of Pharmacy, Mandsaur (Madhya Pradesh) 458001, India.
Email: chandrkantmod@gmail.com

Abstract: Iron is a mineral. The blood carrying the hemoglobin, due to the presence of hemoglobin in the blood is red. Iron is necessary for
transportation of oxygen and carbon dioxide. It also has other important roles in the body. Iron is mostly found in meat, fish, tofu, beans,
spinach, cereal and other foods. Iron is most regularly used for preventing and treating anemia caused by low iron levels. It is also used for
anemia which is caused by the menstrual cycle-related bleeding, kidney problems, pregnancy, or heart failure. Iron supplements are often used
by athletes to improve performance. This paper reviews studies of the explanations of iron supplement use among the sources of iron
supplements. The focus of this article is on the physiology and biochemistry of the iron & characteristics are the topics of discussion in this
review.
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INTRODUCTION
From history, man has recognized the special role of iron in
health and sickness.[1] Iron had early healthful uses by
Egyptians, Hindus, Greeks, and Romans.[2,3] throughout
the seventeenth century, iron was wont to treat
greensickness (green disease), a condition usually ensuing
from the iron deficiency.[4] but, it absolutely was not till
1932 that the importance of iron was finally settled by the
convincing proof that inorganic iron was required for
hemoprotein synthesis.[5] for several years, biological
process interest in iron targeted on its role in hemoprotein
formation and element transport.[6] today, though low iron
intake and/or bioavailability are chargeable for most anemia
in industrial countries, they account for less than concerning
half the anemia in developing countries,[7] wherever
infectious and inflammatory diseases (especially malaria),
blood loss from parasitic infections, and different nutrient
deficiencies (vitamin A, riboflavin, folic acid, and
nourishment B12) also are vital causes.[8]Iron may be a
matter with the image iron|metallic element|metal} ( Latin :
ferrum ) and number 26. Iron may be a cluster eight and
amount four-part. Iron and iron alloys (steels) are far and
away the foremost common metals and therefore the most
typical magnetic force materials in everyday use. recent iron
surfaces are lustrous and silvery - gray in color, however,
oxidize in air to create a red or brown coating of metallic
element compound or rust. Pure single crystals of iron are
soft (softer than aluminum), and therefore the addition of
minute amounts of impurities, like carbon, considerably
strengthens them. Alloying iron with applicable tiny
amounts (up to a number of percents) of alternative metals
and carbon produces steel, which may be one,000 times
more durable than pure iron.
Iron - 56 is the heaviest stable isotope produced by the alpha
process in stellar nucleosynthesis; heavier elements than
iron and nickel require a supernova for their formation. Iron
is that the greatest luxuriant part within the core of red
giants, and is that the rifest metal in iron meteorites and
within the dense metal cores of planets like Earth.

iron is a sixth most abundant element in the universe,
formed as the final act of nucleosynthesis, by silicon fusing
in massive stars. while it makes while it makes up regarding
five nada of the planet crust, the planet core is believed to
consist mostly of associate iron-nickel alloy constituting
thirty-fifth of the mass of the planet as a full. iron is
consequently the foremost plentiful component on earth,
however solely the fourth most plentiful component within
the earth crust. most of the iron within the crust is found
combined with atomic number 8 as iron compound minerals
like iron ore and magnetic iron-ore.
iron distribution is heavily regulated in mammals, partially
as a result of iron includes a high potential for biological
toxicity. iron distribution is additionally regulated as a result
of several microorganisms need iron, therefore proscribing
its availableness to the microorganism (generally by
sequestering it within cells) will facilitate to stop or limit
infection. this can be most likely the reason for the
comparatively low quantity of iron in class milk. a
significant element of this regulation is that the
macromolecule transferring, that bind iron absorbed from
the small intestine and carries it within the blood to cells.
Characteristics
Pure iron is a metal but is rarely found in this form on the
surface of the earth because it oxidizes readily in the
presence of oxygen and moisture. In order to obtain metallic
iron, oxygen must be removed from naturally occurring ores
by chemical reduction mainly of the iron ore hematite
(Fe2O3) by carbon at high temperature. The properties of
iron can be modified by alloying it with various other metals
(and some non – metals, notably carbon and silicon) to form
steels.
Nuclei of iron atoms have a number of the best binding
dynamisms per baryon, surpassed solely by the nickel atom
62Ni. The universally most plentiful of the extremely stable
nuclides is, however, 56Fe. this can be shaped by the
nuclear reaction in stars. though an additional small energy
gain may be extracted by synthesizing 62Ni, conditions in
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stars square measure unsuitable for this method to be
favored. Elemental distribution on Earth greatly favors iron
over nickel, and additionally presumptively in star
component production.
Iron (as Fe2+, metal particle) may be a necessary element
utilized by most living organisms. The only exceptions are
several organisms that live in iron-poor environments and
have evolved to use different elements in their metabolic
processes, such as manganese instead of iron for catalysis,
or hemocyanin instead of hemoglobin. Iron - comprising
enzymes, sometimes containing pigment prosthetic groups,
participate in the chemical action of chemical reaction
reactions in biology, and in a transport of the variety of
soluble gases. hemoglobin, cytochrome and catalyze. [9]
Name , Symbol , Number Iron , Fe , 26
Element Category
Transition metal
Group , period ,
block 8 , 4 , d
Standard atomic weight
56 g · mol−1
Electron configuration
[Ar] 3d6 4s2
Electrons per shell
2 , 8 , 14, 2
Phase
Solid
Density
7.874 g·cm−3
Liquid density at m.p
6.98 g·cm−3
Melting Point
1538 ° C
Boiling Point
2862 °C
Heat of Fusion
13.81 kJ · mol−1
Heat of Vaporization
340 kJ · mol −1
Specific heat capacity
(25 °C ) 25.10
J·mol−1·K−1
Electronegativity
1.83 (Pauling scale)
Ionization energies
1st : 762.5 kJ · mol−1
2nd : 1561.9 kJ · mol−1
3rd : 2957 kJ · mol−1
Atomic radius
126 pm
Covalent radius
132± 3 ( low spin ) pm
152 ± 6 ( high spin ) pm
Magnetic ordering
ferro magnetic
Electrical resistivity
(20 °C ) 96.1 nΩ ·m
Thermal conductivity
(300 K ) 80.4 W · m−1 ·K−1
Thermal expansion
(25 °C ) 11.8 μm·m−1 · K−1
Speed of sound
5120 m · s−1
Mohs hardness
4.0

Biochemistry and physiology
In distinction to Zn, iron could be a luxuriant component on
earth[2] and is a biologically essential part of each living
organism.[11,12] but, despite its earth science abundance,
iron is usually a growth limiting consider the setting.[10]
This apparent contradiction is because of the very fact that
to bear with element iron forms oxides, that are extremely
insoluble, and so isn't pronto accessible for uptake by
organisms.[2] In response, varied cellular mechanisms have
evolved to capture iron from the setting in biologically
helpful forms. Examples are siderophores secreted by
microbes to capture iron in a very extremely specific
complex [13] or mechanisms to cut back iron from the
insoluble metal iron (Fe+3) to the soluble metallic element
kind (Fe+2) as in yeasts.[14] several of the mechanisms
found in lower organisms have analogous counterparts in
higher organisms, together with humans. within the
anatomy, iron principally exists in complicated forms
absolute to the macromolecule (hemoprotein) as pigment
compounds (hemoglobin or myoglobin), pigment enzymes,
or nonheme compounds (flavin-iron enzymes, transferring,
and ferritin).[3] The body needs iron for the synthesis of its
element transport proteins, specially hemoprotein and
hemoprotein, and for the formation of pigment enzymes and
different iron-containing enzymes concerned in negatron
transfer and oxidation-reduction.[15,3] nearly simple
fraction of the body iron is found within the hemoprotein
gift in current erythrocytes, twenty-fifth is contained in a
very pronto mobilizable iron store, and therefore the
remaining 15 August 1945 is absolute to haemoprotein in
muscle tissue and in a very kind of enzymes concerned
within the aerophilic metabolism and plenty of different cell
functions.[16]
Iron is recycled and so preserved by the body. Figure one
shows a schematic diagram of an iron cycle within the body.
Iron is delivered to tissues by current siderophilin, a
transporter that captures iron discharged into the plasma
principally from internal organ enterocytes or
reticuloendothelial macrophages. The binding of iron-laden
siderophilin to the cell-surface siderophilin receptor (TfR)
one ends up in endocytosis and uptake of the metal load.
Internalized iron is transported to mitochondria for the
synthesis of pigment or iron-sulfur clusters, that are integral
elements of many metalloproteins, and excess iron is
holding on and detoxified in cytosolic protein.
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Fig.- shows the daily requirement of iron
Iron is certain and transported within the body via beta
globulin and hold on in protein molecules. Once iron is
absorbed, there's no physical mechanism for excretion of
excess iron from the body aside from blood loss, that is,
pregnancy.
Roll of iron
Iron has many very important functions within the body. It
is a carrier of a chemical element to the tissues from the
lungs by red blood corpuscle hemoprotein, as a transport
medium for electrons at intervals cells, associated as an
integrated a part of necessary protein systems in numerous
tissues. The physiology of iron has been extensively
reviewed. [17-22] Most of the iron within the body is a gift
within the erythrocytes as hemoprotein, a molecule
composed of 4 units, every containing one haem cluster and
one supermolecule chain. The structure of hemoprotein
permits it to be absolutely loaded with a chemical element
within the lungs and part unloaded within the tissues (e.g.,
within the muscles). The iron-containing chemical element
storage supermolecule within the muscles, myoglobin, is
comparable in structure to haemoprotein, however, has only
1 haem unit and one hematohiston chain. many ironcontaining enzymes, the cytochromes, even have one haem
cluster and one protein chain. These enzymes act as lepton
carriers at intervals the cell and their structures don't allow
reversible loading and unloading of a chemical element.
Their role within the aerophilous metabolism is to transfer
energy within the cell and specifically within the
mitochondria. alternative key functions for the ironcontaining enzymes (e.g., hemoprotein P450) embody the
synthesis of steroid hormones and digestive juice acids;
detoxification of foreign substances within the liver; and
signal dominant in some neurotransmitters, like the
monoamine
neurotransmitter
and
monoamine
neurotransmitter systems within the brain. Iron is reversibly
held on within the liver as protein and pigment whereas it's
transported between completely different compartments
within the body by the supermolecule siderophilin.

The primary function of hemoglobin (Hb) is to transport
oxygen. Since oxygen is not very soluble in water (the major
constituent of blood), an oxygen transport protein must be
used to allow oxygen to be 'soluble'. Hemoglobin (Hb) is the
oxygen transport protein used in the blood of vertebrates. It
is composed of 4 polypeptide chain, each of which contains
one iron ion. The irony is that the site of O binding; every
iron will bind one O2 molecule so every hemoglobin
molecule is capable of binding a complete to four (4) O2
molecules. In humans, the common hemoglobin
concentration is 16 g/100milliliter. This means that there are
approximately 150,500,000,000,000,000,000 hemoglobin
molecules in 100 ml of whole blood. How many are possible
binding sites for oxygen contained in 100 ml of blood? How
many O2 molecules can be carried by 100 ml of blood if the
hemoglobin is completely saturated (meaning every possible
binding site is filled) with oxygen? It is important that you
remember that the purpose of Hb is to pick up oxygen at the
lungs and to deliver it to the tissues.
However, iron concentrations in body tissues should be
tightly regulated as a result of excessive iron ends up in
tissue harm, as a result of the formation of free radicals.
Disorders of iron metabolism area unit among the foremost
common diseases of humans and include a broad spectrum
of diseases with numerous clinical manifestations, starting
from anemia to bronzed diabetes and, possibly, to
neurodegenerative diseases. The molecular understanding of
iron regulation within the body is crucial in distinguishing
the underlying causes for every unwellness and in providing
correct diagnosing and coverings. Recent advances in
biological science, biological science and organic chemistry
of iron metabolism have aided in elucidating the molecular
mechanisms of iron physiological condition. Purposeful
studies of that cistron product have distended our data at the
molecular level regarding the pathways of iron metabolism
and have provided valuable insight into the defects of iron
metabolism disorders. additionally, a spread of animal
models has enforced the identification of the many genetic
defects that cause the abnormal iron physiological condition
and have provided. [23]
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Absorption of iron
The average daily diet contains 1 0-20 mg of iron. Its
absorption occurs all over the intestine, but majority in the
upper part. Dietary iron is present either as haeme or as
inorganic iron. Absorption of haeme iron is better (up to
35% compared to inorganic iron which averages 5%) and
occurs directly without the aid of a carrier, However, it is a
smaller fraction of dietary iron. The major part of dietary
iron is inorganic and the ferric form. It needs to be reduced
to the ferric form before absorption. Two separate iron

transporters in the intestinal mucosal cells function to affect
iron absorption. At the luminal membrane, the divalent
metal transporter 1 (DMT 1) carry ferrous iron into the
mucosal cell. This along with the iron released from haeme
transported across the basolateral membrane. another iron
transporter ferroportin (FP). The iron transporters are
regulated according to body needs. Absorption of haeme
iron is la independent of other foods simultaneous ingested,
but that of inorganic iron is affected by several factors.

Fig- shows the formation of hemoglobin

Factors affecting iron absorption

Children

25 pg/kg

1 . Acid: by favouring dissolution and reduction of ferric
iron.
2. Reducing substances: ascorbic acid, amino acids
containing SH radical. These agent reduce ferric iron and
form absorbale complexes.
3. Meat: by increasing HCl secretion and providing haeme
iron.

Pregnancy

3-5 mg (80 pg/kg) [24]

Factors impeding iron absorption
1. alkalies (antacid) render iron insoluble, oppose its
reduction.
2. phosphates, phytates, tetracycline (by complexing iron)
3. presence of other foods in the stomach.
Daily requirement

Storage
Ferritin concentration together with that of hemosiderin
reflects the body iron stores. They store iron in an insoluble
kind and area unit gift primarily within the liver, spleen, and
bone marrow.[2] the bulk of iron is sure to the ever-present
and extremely preserved iron-binding supermolecule,
ferritin.[25] a pigment is Associate in Nursing iron storage
complicated that less without delay releases iron for body
desires. underneath steady-state conditions, liquid body
substance protein concentrations correlate well with total
body iron stores.[26] Thus, liquid body substance protein is
that the most convenient laboratory take a look at to estimate
iron stores.

To make good average daily loss, iron requirements are:
Adult male

0.5--1 mg (13 ug/kg)

Adult female

1-2 mg (21 ug/kg)

Infants

60 pg/kg

Excretion
Apart from iron losses thanks to discharge, different trauma
or physiological condition, iron is extremely preserved and
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not promptly lost from the body.[27] There is some
obligatory loss of iron from the body that results from the
physiological exfoliation of cells from animal tissue
surfaces,[27] together with the skin, reproductive organ
track, and GI tract.[3] but, these losses area unit calculable
to be terribly restricted (≈1 mg/day).[28] Iron losses through
trauma will be substantial and excessive menorrhea loss is
that the commonest reason for iron deficiency in ladies.
Bioavailability
Dietary iron happens in 2 forms: haemitin and nonheme.[24]
the first sources of haemitin iron ar Hb and hemoprotein
from consumption of meat, poultry, and fish, whereas
nonheme iron is obtained from cereals, pulses, legumes,
fruits, and vegetables.[29] haemitin iron is extremely
Table 1: IRON BIOAVAI LABILITY IN VEGETABLES
VEGETABLES

Mushroom, pleurote
Potatoes
Cabbage, Collards
Cabbage, Green
Roasted Pumpkin and Squash
Seeds
Spinach
Sesame Butter(Tahim) and
Seeds
Sundried Tomatoes

bioavailable (15%-35%) and dietary factors have a very
little impact on its absorption, whereas nonheme iron
absorption is far lower (2%-20%) and powerfully influenced
by the presence of different food elements.[24] On the
contrary, the amount of nonheme iron within the diet is
manyfold larger than that of heme-iron in most meals.
therefore despite its lower bioavailability, nonheme iron
typically contributes additionally to iron nutrition than
heme-iron.[30] Major inhibitors of iron absorption are
phytic acid, polyphenols, calcium, and peptides from partly
digestible proteins.[24] Enhancers are antioxidant and
muscle tissue which can cut back metallic element iron to
metal iron and bind it insoluble complexes that are offered
for absorption [24]
Various source of iron
GRAINS

SERVING

IRON
(mg)

Wheat Flour, White Cake,
Enriched
Wheat, Soft White
Wheat, Hard White
Sorghum
Corn flour, Masa,
Enriched White
Corn flour, Masa,
Enriched Yellow
Millet
Oats
Quinoa
Rice Bran, crude

1 cup

10.03

1 cup
1 cup
1 cup
1 cup

9.02
8.76
8.45
8.22

1 cup

8.22

1 cup
1 cup
1 cup
1 cup

6.02
7.36
2.36
21.88

IRON (mg)
1.74
0.76
0.19
0.59
15
2.71
14.8
9.1

Dried Apricot

2.2

Lentils

6.20

Table 2: IRON BIOAVALABILITY IN FRUITS
FRUITS

IRON (mg)

Apples, without skin

0.07

Blackberries

0.57

Dates

1.15

Pears, without skin

0.25

Pineapple

0.37

Raspberries

0.57

Table 3: IRON BIOAVALABILITY IN GRAINS

Table 4: MORE HEME IRON RICH FOODS [31]
MEAT
IRON (mg)
Beef Lean Chuck
Turkey Meat(Dark)
Chicken Leg(Roasted)
Tuna(Bluefin)
Halibut
Pork Chops(Loin)
White Tuna
Shrimp(Prawns/Camarones)
Liver
Clams, Oysters and Mussels

2.9mg
2.3mg
1.3mg
1.3mg
1.3mg
1mg
0.9mg
1mg
30.5mg
28mg

Iron Deficiency and disease
In the early stages of iron deficiency, a person may
experience tiredness, decreased intellectual performance,
reduced resistance to infection, and increased susceptibility
to lead poisoning. Later stages may result in irritability,
pallor, decreased tolerance for exercise, appetite loss, rapid
heart action (tachycardia), enlargement of the heart
(cardiomegaly), and risk for other nutrient deficiencies.
In pregnancy, iron deficiency increases the risk of low birth
weight and potentially pre-term delivery and perinatal
mortality. During pregnancy and at other times, people who
5
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are iron-deficient may have intense cravings to eat nonhuman foods, such as dirt. This can be a symptom of iron
deficiency and can pose a danger to one’s health. A
healthcare provider should be contacted if this behavior is
suspected.[32]
Symptoms and signs of anemia include :
feeling tired and weak,
lacking stamina and decreased work and school
performance,
slow cognitive and social development during childhood,
difficulty in maintaining body temperature,
decreased immune function,
breathlessness,
a headache,
insomnia,
loss of appetite, and
pallor.
all the above are associated with decreased oxygen supply to
tissue and organs. iron also play an important role in the
immune system, people with low iron levels have lowered
resistance to infection.[33]

Therapeutic use of iron
ORAL IRON THERAPY
oral iron is best absorbed if given while not food. aspect
impact of oral iron medical care embrace constipation,
diarrhea, nausea and abdominal pain. within the treatment of
iron deficiency with metallic element sulfate, the same old
adult dose is one three hundred mg tab. (containing 60 mg
elemental iron) three to four times daily. the pediatric dose
is 2-6 mg/kg per day of elemental iron in 2-3 divided dose.
intestinal iron absorption is enhanced in the patient with iron
deficiency and declines with the concentration of iron
deficiency and accumulation of iron store. if side effects
limit compliance, the medication can be administered with
food or the dose can be reduced. one 500mg ferrous sulfate
dose nightly at bedtime may be an effective therapy in
adults.
PARENTERAL IRON THERAPY
since oral iron medical care is commonly not comfortable in
ESRD patients, parenteral administration of iron is
important to optimally take care of this patient. endovenous
iron will be given safely to CKD patient as on because the
medical aid is performed in step with international
recommendation and tips. this medical aid is unambiguously
superior to oral iron supplementation. all kinds of I.V iron is
also associated with acute adverse events. potential risk
issue goes along with I.V iron medical aid embrace acute
hypersensitivity reaction like rash, dyspnoea, wheezing, or
perhaps hypersensitivity reaction furthermore as future
complications caused by the generation of powerful
oxidizing agent species initiation and propagation of
supermolecule peroxidation, epithelial tissue pathology etc.
[34]

CONCLUSION

Iron is a very important mineral needed for the synthesis of
hemoprotein, hemoprotein varied by the age and sex some
regions that cause decrease level of hemoprotein will cause
the anemia. able to} conclude that during this time food
supplements don't seem to be able to increase blood iron
level. And if correct diet is maintained the iron level
mechanically adjusted. during this means, if you're plagued
by the anemia have dyspnoea, a headache, insomnia, loss of
appetence, and skin color. Symptoms. Their area unit
several of the therapies area unit obtainable that area unit
delineated higher than. This review offers the fundamental
information of formation of iron, metabolism of iron,
Excretion of iron, Symptoms, and signs of anemia, Oral and
channel iron medical care.
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